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Background: This study examined the clinical and radiologic mid-term results of patients treated by Oxford minimally invasive 
unicompartmental knee arthroplasty. 

Methods: One hundred and eighty-eight knees of unicompartmental knee arthroplasties with Oxford Uni® in 166 patients (16 
males and 1 50 females), which were performed between 2002 and 2005, were reviewed. The mean age was 65.3 years (range, 44 
to 82 years) and the mean follow-up period was 79.8 months (range, 56 to 103 months). The preoperative diagnosis was osteoar- 
thritis in 1 66 patients, osteonecrosis of the medial femoral condyle in 20 and chondrocalcinosis in 2. 

Results: The mean Hospital for Special Surgery (HSS) knee score was 67.5 (range, 52 to 75) preoperatively and 89.9 (range, 85 
to 100) at the final follow-up. The mean preoperative flexion contracture was 6.5° (range, 0 to 15°) and 0.8° (range, 0 to 5°) at the 
final follow-up. The mean full flexion increased from 135° (range, 90 to 150°) preoperatively to 150° (range, 140 to 165°) at the final 
follow-up. Active full flexion was possible within 2 postoperative months. The squatting and cross-leg postures were possible in 
133 patients (80.1%) and 152 patients (91.6%) at the final follow-up. The mean tibiofemoral angle was improved from varus 1.5° 
to valgus 4.8°. Complications were encountered in 18 cases (9.5%). A bearing dislocation occurred in 10 cases (5.3%), tibial com- 
ponent loosening in 4 cases (2.1%), femoral loosening in 3 cases (1.6%) and lateral translation in 1 case (0.5%). The mean time for 
a bearing dislocation was 22.6 months (range, 3 to 70 months) postoperatively. Seven cases returned to the predislocation level of 
activity with the insertion of a thicker bearing and 3 cases converted to total knee arthroplasty. 

Conclusions: Minimally invasive unicompartmental knee arthroplasty with Oxford Uni® provided rapid recovery, good pain relief 
and excellent function suitable for the Korean lifestyle. In contrast, the high complication rates of Oxford Uni® encountered in the 
mid-term results suggested less reliability than total knee arthroplasty. 
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With the aging of the population worldwide, the incidence 
of symptomatic osteoarthritis of the knee and other de- 
generative knee disease are also increasing. Unicompart- 
mental knee arthroplasty (UKA) is a treatment option for 
patients with medial compartment osteoarthritis of the 
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knee. 1 " 3 ' With the improvements in surgical techniques 
and instruments, this procedure has many advantages, 
such as smaller incision, less soft tissue injury, preserva- 
tion of normal knee kinematics, minimal bone resection, 
less morbidity due to minimal postoperative blood loss, 
shortened hospital stay and rapid recovery 4 ' 5 ' In addition, 
it appears quite reasonable to replace the only involved 
unilateral compartment of the knee. Despite these fac- 
tors, many reports 6 " 8 ' have shown less favorable long term 
results or early failures, which require revision total knee 
arthroplasty or re-operation. Recently, the use of unicom- 
partmental knee arthroplasty has been a contentious issue 
since its first introduction. 
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This study compared the mid-term clinical and radiologic 
results of unicompartmental knee arthroplasty with Ox- 
ford Uni® (Biomet Ltd., Bridgend, UK) with those reported 
in the literatures. The survival and complications were also 
analyzed. 

METHODS 

Approval for the present study from the institutional re- 
view board was obtained. From January 2002 to December 
2005, 188 consecutive knees of 166 patients were included 
with no loss to follow-up. The mean age and follow-up pe- 
riod was 65.3 years (range, 44 to 82 years) and 79.8 months 
(range, 56 to 103 months), respectively. All unicompart- 
mental knee arthroplasty procedures were performed by 
the senior author. 

The indications for unicompartmental knee arthro- 
plasty were severe antero-medial knee pain and consider- 
able difficulty in walking and performing daily activities 
with a complete loss of cartilage on the medial compart- 
ment. The other indications were an intact anterior cru- 
ciate ligament (ACL) confirmed by magnetic resonance 
image (MRI), varus deformity < 15°, flexion contracture 
< 15°, intact lateral compartment and minimal translation 
via varus-valgus stress view. The preoperative diagnosis 
was osteoarthritis in 166 patients, osteonecrosis of medial 
femoral condyle in 20 and chondrocalcinosis in 2. 

All patients were placed in the supine position after 
spinal anesthesia on a routine operating table with the 
lower leg rest bent downward. The thigh was fixed with a 
thigh holder with the hip flexed approximately 30° and the 
thigh tourniquet was inflated. The lower leg rest was bent 
downward and the thigh was held with hip flexion to allow 
passive knee flexion at least 120° during the procedure. 
Frequent flexion-extension manipulations are necessary 
during the procedure because some of the medial struc- 
tures are preferentially visualized at either low or high 
degree of flexion." A medial parapatellar incision was used 
and the patella was not everted. The mean length was 6.3 
cm (range, 6 to 6.5 cm). The average thickness of the bear- 
ings were 3.4 mm (range, 3 to 7 mm). All bearings used in 
this study were non-anatomic bearings, which were non- 
specific and usable on either side. 

The clinical results were evaluated using the range of 
knee motion and Hospital for Special Surgery (HSS) knee 
score, preoperatively and at the final follow-up. The squat- 
ting and cross leg sitting postures, which were common in 
Korean daily life, were also checked. In radiologic assess- 
ments, weight -bearing anteroposterior and lateral radio- 
graphs of the knee as well as a long hip to ankle film for 



measuring the tibiofemoral angle were taken at each visit. 
Mechanical failures, such as component loosening or rota- 
tion and component migration or subsidence, were also 
checked. 10 ' 11 ' Either the tibial or femoral component were 
considered to be loosening when the radiolucency was > 2 
mm around the components. Rotation of the component 
was considered when > 10°. The end point for survival was 
defined as revision for any reason. The 95% confidence 
intervals were calculated using the Kaplan-Meier method. 
All the data was analyzed statistically using SPSS ver.18.0 
(SPSS Inc., Chicago, IL, USA) and a p < 0.05 was consid- 
ered significant. 

RESULTS 

In all patients, passive full flexion of the knee and pain- 
less active full flexion was possible within postoperative 7 
days and postoperative 2 months, respectively. The mean 
preoperative flexion contracture was 6.5° (range, 0 to 15°), 
which was improved to mean 0.8° (range, 0 to 5°) at the 
final follow-up. The mean preoperative full flexion was 
135° (range, 90 to 150°), which was improved to a mean of 
150° (range, 140 to 165°) at the final follow-up. The flex- 
ion increased by an average of 15°. The mean HSS score 
increased from 67.5 (range, 52 to 75) to 89.9 (range, 85 to 
100) at the time of final follow-up (p < 0.05). At the final 
follow-up, squatting and cross-leg postures were possible 
in 133 patients (80.1%) and 152 patients (91.6%), respec- 
tively. The mean preoperative tibiofemoral angle was varus 
1.5°, which was to a mean valgus of 4.8°. 

Complications occurred in 18 knees in 17 patients 
(9.5%) (Table 1). Bearing dislocations occurred in 10 cases 
(5.3%); 5 cases anteriorly and 5 cases posteriorly. Beneath 
the tibial components, either completely or partially ra- 
diolucent lines were observed in 131 knees out of a total 
of 188 knees. On the other hand, the formation of radio- 
lucent lines was not related with tibial component loos- 
ening. Tibial component loosening was noted in 4 cases 
(2.1%), femoral component loosening in 3 cases (1.6%) 
and lateral translation in 1 case (0.5%). The mean time to 
bearing dislocation was postoperative 22.6 months (range, 
3 to 70 months). One case of bearing dislocation with val- 
gus overcorrection was converted to revision total knee 
arthroplasty. The other case of a bearing dislocation with 
a visible torn anterior cruciate ligament intraoperatively 
was also converted to revision total knee arthroplasty. Two 
bearing dislocations occurred in one patient. The first 
bearing dislocation occurred at postoperative 2 years 3 
months. A thicker and anatomic bearing was inserted and 
she returned to her pre-dislocation level of activity but she 
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Table 1. Details of the Complications 



No. 


Age/Sex 


Complication 


Time to 
reoperation 


Procedure 


1 


65/F 


Bearing D/L, posteriorly 


1 yr 2 mo 


Bearing change 


2 


76/F 


Bearing D/L, anteriorly 


3 mo 


Bearing change 


3 


70/F 


Bearing D/L, posteriorly 
Torn ACL 


5 mo 


Conversion to TKA 


4 


67/F 


Bearing D/L, anteriorly 


6 mo 


Bearing change 


5 


70/F 


Bearing D/L, anteriorly 
Bearing D/L, anteriorly 


2 yr 3 mo 
4yr 


Bearing change 
Conversion to TKA 


6 


55/F 


Bearing D/L, posteriorly 
Valgus overcorrection 


6 mo 


Conversion to TKA 


7 


59/F 


Femoral loosening 


3 yr 7 mo 


Conversion to TKA 


8 


79/F 


Bearing D/L, posteriorly 


1 yr 8 mo 


Bearing change 


9 


50/F 


Bearing D/L, anteriorly 


2 yr 1 mo 


Bearing change 


10 


65/F 


Right tibial loosening 
Left tibial loosening 


3 yr 7 mo 
3 yr 9 mo 


Conversion to TKA 
Conversion to TKA 


1 1 
I I 


RR/F 
□□/ r 


TiKiq nnconinn 
1 lljldl IUUocI III iy 


J yl 0 1 1 IU 


PnnifQrpi nn +n Tk A 
OUIIVclolUll LU 1 KM 


12 


53/F 


Lateral translation 




Close observation 


13 


68/F 


Femoral loosening 


2 yr 1 mo 


Conversion to TKA 


14 


68/F 


Bearing D/L, posteriorly 


4 yr 2 mo 


Bearing change 


15 


59/F 


Femoral loosening 


4 yr 1 mo 


Conversion to TKA 


16 


82/F 


Bearing D/L, anteriorly 


5yr 10 mo 


Bearing change 


17 


75/F 


Tibial loosening 


6 yr 7 mo 


Conversion to TKA 



D/L: dislocation, ACL: anterior cruciate ligament, TKA: total knee arthroplasty. 



had a second bearing dislocation at postoperative 4 years. 
Unicompartmental knee arthroplasty was converted to 
revision total knee arthroplasty. The remaining seven cases 
returned to their pre-dislocation level of activity with the 
insertion of thicker bearings. These 7 cases, 4 and 3 with 
tibial and femoral component loosening, respectively, were 
converted to revision total knee arthroplasty. One case of 
lateral translation was asymptomatic and close observation 
was required. A total of ten knees were converted to revi- 
sion total knee arthroplasty. The survival rate at 6.6 years 
was 89.9% with revision for any reason as the end point 
(95% confidence interval) (Fig. 1). 

DISCUSSION 

Unicompartmental knee arthroplasty is a treatment option 
for selected patients with unicompartmental osteoarthri- 
tis. Appropriate patient selection and good surgical tech- 
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Fig. 1. Cumulative rate of survival of the prosthesis was 89.9% at 6.6 
years (95% confidence interval). 

niques are the key factors for achieving good results but a 
range of results and a number of complications have been 
reported since its introduction. 1 ' 6 8 ' 1214> Unicompartmental 
knee arthroplasty for the treatment of medial osteoarthri- 
tis is still controversial. The reasons for early failures in- 
clude the implant design, disease progression of the lateral 
compartment, inappropriate patient selection and surgical 
technique. 

In a population based study from the Finnish ar- 
throplasty register, fixed bearing Miller- Galante II design 
showed an 86% survival rate at 7 years. 15 ' Koskinen et 
al. 16) reported that the survival rate of this prosthesis was 
86.6%. The increased revision rate appears to be due to the 
excessive wear of the polyethylene liner or valgus overcor- 
rection. Polyethylene liner wear has been cited as a cause 
of failure after unicompartmental knee arthroplasty. Gioe 
et al. 17> reported that polyethylene wear accounted for 21% 
of all revisions of unicompartmental knee arthroplasty. In 
his study, progression in the uninvolved compartment and 
aseptic loosening were other reasons for revision. Progres- 
sion of the disease in the other compartment of the knee 
is a common reason for revision. 1718) Insall and Aglietti 19) 
concluded that overcorrection of the mechanical axis can 
result in increased degeneration of the uninvolved side. 
In the present study, correction of the tibiofemoral angle 
ranged from varus 1.5° to valgus 4.8°. The mean degree of 
correction was 6.3°. An attempt was made to avoid over- 
correction of the mechanical axis. Patients with a neutral 
axis are at risk of valgus overcorrection at surgery. 

The excellent results by Berger et al. 20) suggested that 
strict inclusion criteria for the procedure are a key factor 
for success. In the present study, narrow and strict indica- 
tions were applied for patient selection. 
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ing dislocations. Ten bearing dislocations out of a total of 
18 complications were encountered. Bearing dislocations 
were greater than component loosening. The important 
mechanism of bearing complications would be incomplete 
gap balancing between flexion and extension. Lewold et 
al. 28) reported that bearing dislocation could be attributed 
to malposition of the components and soft tissue imbal- 
ance with subsequent maltracking of the meniscal bearing. 
Other possible mechanisms are posterior impingement by 
the remaining meniscus or osteophytes, ligament laxity 
due to release of the medial collateral ligament or physio- 
logic laxity of lateral collateral ligament. 29 ' The mechanism 
of bearing dislocation was examined from careful history 
taking when the moment meniscal bearing dislocation oc- 
curred. The patients stated the moment when the bearing 
was dislocated, the knee joint was highly twisted with the 
foot and ankle fixed to the floor. When one case of bearing 
dislocation was re-operated, a torn anterior cruciate liga- 
ment was observed, which was identified as being intact 
preoperatively. Senter and Hame 30> showed that hyperflex- 
ion also increases the ACL force. The different lifestyle in 
Korea, which involves postured with full flexion, squatting 
and sitting on the floor, might cause strain of the anterior 
cruciate ligament, which might be a causative factor of 
bearing dislocation. Another probable factor of bearing 
dislocation was the early design of the meniscal bearing. 
All dislocated bearings were non-anatomic type bearings 
that were non-specific and usable on either side. To pro- 
vide further protection from dislocation, a new anatomic 
meniscal bearing has been developed by Oxford group. 
These specific right and left bearings have an extended 
length of the medial wall, which increases significantly 
the amount of rotation that the bearing has to undergo 
before spin out can take place. In addition, the anterior 




Fig. 3. Dislocated bearing with deformed reduced posterior lip of an anatomic bearing. 



Many excellent results of unicompartmental knee 
arthroplasty have been reported using Oxford Uni®. 21 " 24) 
Svard and Price 24 ' reported a 95% cumulative survival rate. 
Their results were similar to those reported by the design- 
ers of this prosthesis. They suggested that if patients are 
selected appropriately, Oxford Uni® is a reliable treatment 
option for anteromedial osteoarthritis of the knee. Oxford 
Uni® has a mobile bearing with full congruency. Despite 
the high wear rate of fixed bearing, 16 ' 25 ' a mobile bear- 
ing can minimize polyethylene wear. 26 ' 27 ' Aldinger et al. 25) 
reported far less wear and failure rates of mobile bearings 
than fixed bearings. This study confirmed that the menis- 
cal bearing moves posteriorly, as the knee reaches full flex- 
ion under the fluoroscopic image intensifier (Fig. 2). 

The notable complications in our study were bear- 




k I 

Fig. 2. The meniscal bearing moves posteriorly as the knee is flexed fully. 
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medial corner of the bearing has been reduced to reduce 
any anterior overhang in extension that could be a source 
of soft tissue irritation in some patients. The non-anatomic 
design of the meniscal bearing might be another factor 
for bearing dislocation. We recently experienced one case 
of anatomic bearing dislocation, which was found to have 
a deformed reduced posterior lip with an intact anterior 
cruciate ligament. This suggests that deformation of the 
posterior lip during squatting is one of the causative fac- 
tors in a bearing dislocation (Fig. 3). 

Seven cases of tibial and femoral component loos- 
ening were encountered, which all were converted to revi- 
sion total knee arthroplasty. Loosening of either tibial or 
femoral component was a commonly reported cause of 
failure of unicompartmental knee arthroplasty. It should 
be noted that the femoral component of Oxford Uni® has 
single fixation peg, which is in contrast to the two fixation 



peg designs of other unicompartmental knee arthroplas- 
ties. Although multiple drill holes were made on the distal 
femur before inserting the femoral component, it was as- 
sumed that one peg is not enough for femoral fixation and 
rotational stability. The dual peg of the femoral component 
is believed to be more preferable. 

Minimally invasive Oxford Uni® provided rapid 
recovery, good pain relief and excellent function that are 
suitable for the Korean lifestyle. On the other hand, the 
high complication rate in the mid-term result of Oxford 
Uni® indicated less reliability compared to total knee ar- 
throplasty. 
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